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QUANTITATIVE DETERMINATION OF FIBRINOLYSIN IN STAPHYLOCOCCI
WITH A FIBRINOGEN COAGULASE SOLUTION

Gerd Hentschel and Hans Blobel,
Institute for Bacteriology and Immunology of the Justus Liebig

University, Giessen,

The tube test described by Tillet and Garner [3] was ini- /322"

tially used by several authors [1, 2] for quantitative

determination of fibrinolysin in staphylococci. The corresponding

substrate was human or rabbit plasma precipitated by CaC1 2 or

thrombin. The fibrinolysin solution to be tested was diluted to

half the concentration. Later, instead of plasma, Kline [4]

used purified fibrinogen which had been precipitated by thrombin. This

provided largely constant experimental conditions.

Furthermore, purified fibrinogen does not contain any anti-

bodies which could inhibit fibrinolysis. However, the presence

of antibodies must be anticipated in plasma. The fibrinolysin

activity was estimated by the rate of fibrin solvation.

However, this requires that the reactions be monitored constantly.

This drawback has been eliminated in the procedure to be

described. A further, obvious idea is to use the conversion of

fibrinogen to fibrin by staphylococcus coagulase for the investi-

gation of fibrinolysin in connection with the virulence-factor

analysis in staphylococci.

Material and Methods

A fibrinogen-containing solution was employed as an indi-

cator for the fibrinolysin determination. Purified fibrinogen

(bovine fraction 1, Armour Pharmaceutical Company, Kankakee, Ill.)

1 This research was conducted with the support of the German
Research Society.

* Numbers in the margin indicate pagination in the foreign text
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was dissolved in 0.14 M NaCI in a concentration of 3%. Rabbit

plasma was added as a cofactor in a final concentration of 2% to

the fibrinogen solution. The fibrinogen-plasma solution was

sterilized by Seitz filtration. Coagulase was extracted from a

staphylococcus-broth culture by the method of Blobel et al. [51

and quantitatively determined. One coagulase unit (C.U.) is the

amount of coagulase which just coagulated 0.4 ml of fibrinogen-

plasma solution after 3-hour incubation at 370 C. The purified

coagulase was dissolved in 0.14 M NaCl, adjusted to 1 C.U. per

milliliter, and sterilized by Seitz filtration.

The fibrinolysin solution to be tested was diluted twofold

with 0.14 M CaC1 2 . To each 0.25 ml of these diluted solutions

were added 0.4 ml of the fibrinogen solution and 0.1 ml of the

coagulase solution. This was carried out in direct succession in

agglutination tubes. All investigations were carried out twice.

Results /323

The test series were investigated after various periods of

incubation. The most favorable reading point was found to be

following 3-hour incubation at 3700. After this period, the

tubes in which the fibrinolysin was still active had liquid

contents. The other tubes showed solid coagula (see Fig, 1).

Fibrinolysin activity was determined in a twofold dilution

sequence in fibrinolysin units (F.U.). One F.U. was the smallest

quantity of fibrinolysin with which the fibrinogen-coagulase

solution remained completely liquid after a 3-hour incubation at

370C. If this endpoint were e.g. reached at a fibrinolysin

dilution of 1:100, the initial solution would thus have contained

100 F.U. per 0.25 ml.
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Discussion

The quantiative determination

of fibrinolysin is an important

prerequisite for an intensive

investigation of this enzyme,

which may be significant in the

pathogenetic mechanism in

staphylococci. A fibrinogen-

coagulase solution was selected

Fig. 1. From left to right: as a substrate for the fibrinolysin
Tubes 1, 2, and 3 -- fibrino-

determination. Using thelysin; tubes 4 and 5 --
coagulase. fibrinogen solution instead of

plasma particularly eliminated

the possibility of reaction inhibition due to antibodies. The

conversion of fibrinogen to fibrin was brought about by coagulase,

in order to largely simulate the probable events in the infection

process. The endpoints of the reactions with the substrate

described could be clearly recognized. These methods might also

be used for measuring antibodies against fibrinolysin.
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